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(57) ABSTRACT 

A hydraulic clutch has an impeller wheel, a turbine wheel 
with a turbine wheel shell, a turbine torsional vibration 
damper and a lockup clutch. The turbine wheel shell 
receives a connection element with which it acts on the 
torsional vibration damper. The lockup clutch has at least 
one clutch disk arranged at a disk carrier. The turbine wheel 
shell is connected on the radial inner Side with the connec 
tion element. The disk carrier passes into a holding clamp 
which is connected to the turbine wheel shell in a radially 
eccentric manner. The disk carrier is connected with the 
connection element So as to be fixed with respect to rotation 
relative to it. 

29 Claims, 4 Drawing Sheets 
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HYDRAULC CLUTCH WITH ATURBINE 
TORSIONAL WIBRATION DAMPER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention is directed to a hydraulic clutch 
with an impeller wheel, a turbine wheel with a turbine wheel 
shell, a torsional vibration damper, and a lockup clutch. 

2. Description of the Related Art 
DE 4333562 A1 discloses a hydraulic clutch of the type 

mentioned above, wherein the turbine wheel is drivable by 
the impeller wheel, and the turbine wheel shell is mounted 
so as to be rotatable with respect to a turbine wheel hub. The 
torsional vibration damper is arranged on the turbine wheel 
hub so as to be fixed with respect to rotation relative to it for 
driving the turbine wheel hub. A connection element is 
arranged at the turbine wheel shell and, along with the latter, 
acts on the torsional vibration damper. The connection 
element is in an operative connection with the lockup clutch, 
and the lockup clutch has at least one clutch disk arranged 
at a disk carrier. 
The hydraulic clutch of the prior art already operates quite 

Satisfactorily, but is still capable of improvement. In 
particular, it requires a relatively large Volume. 

SUMMARY OF THE INVENTION 

It is the object of the present invention to design a 
hydraulic clutch of the type mentioned above which can be 
realized in a more compact manner While carrying out its 
function equally well or better. 

This object is met in that the turbine wheel shell receives 
the connection element in a connection area which is 
arranged farther inside radially than a turbine wheel shell 
area in which the turbine wheel shell has its farthest axial 
extension and the disk carrier passes into a holding clamp 
which is connected to the turbine wheel shell in a holding 
area which differs from the turbine wheel shell area. 

Alternatively, the holding area can be arranged farther 
radially outside or farther radially inside than the turbine 
wheel shell area. 

The holding clamp and/or the connection element are/is 
preferably welded to the turbine wheel shell. When welding 
the holding clamp on the radial inner Side, it is even possible 
to Weld the connection element and the holding clamp to the 
turbine wheel shell along a common weld. 
When the torsional vibration damper is arranged on the 

radial inner Side, the hydraulic clutch is particularly com 
pact. 
When the torsional vibration damper has at least two 

Spring assemblies which are nested concentrically one inside 
the other, a large Spring constant of the torsional vibration 
damper can be realized in Spite of the compact construction. 

The connection element can engage directly in the tor 
Sional vibration damper. Alternatively, the connection ele 
ment can act on an engagement element which engages in 
the torsional vibration damper. In this case, the connection 
element is interlocked with the engagement element, for 
example. 
When the engagement element has a bend, the hydraulic 

clutch can be implemented in a more compact manner. 
When the holding clamp has a radial bend, the construc 

tion volume of the hydraulic clutch can be reduced even 
more while retaining the same efficiency. 
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2 
Especially high torques can be transmitted by the lockup 

clutch when the lockup clutch has a plurality of clutch disks 
arranged axially one behind the other. 
A rolling bearing is preferably arranged between the 

turbine wheel hub and a drive-side housing element. In 
particular, the rolling bearing can be constructed as a 
grooved ball bearing. 

Also, a rolling bearing is preferably arranged between the 
turbine wheel shell and a stator wheel hub. When this rolling 
bearing is constructed as a needle bearing, it requires a 
particularly Small installation Space, especially axial instal 
lation Space. 
When the bearing Support has an axial and/or radial 

Sliding bearing, it can be implemented in a particularly 
economical and Space-Saving manner. 
When the rolling bearing arranged between the turbine 

wheel shell and stator wheel hub is arranged at the height of 
the axial sliding bearing, no shear moment or tilting moment 
is exerted on the turbine wheel shell by these two bearings. 
When the turbine wheel shell and the turbine wheel hub 

have a Small distance from one another in the area of the 
turbine wheel hub in a first portion and a large distance from 
one another in a Second portion and the axial sliding bearing 
is arranged in the Second portion, the hydraulic clutch has an 
even Smaller axial extension. The Second portion is prefer 
ably arranged farther inside radially than the first portion. 
When the turbine wheel shell in the area of the radial 

Sliding bearing extends farther inward radially than the 
turbine wheel hub, the hydraulic clutch can be constructed 
in a more compact manner and operates particularly reliably. 

Compactness can be increased even more when the tur 
bine wheel shell in the area of the radial Sliding bearing has 
a curve directed away from the radial sliding bearing. 

In a particularly advantageous arrangement of the two 
Sliding bearings relative to one another, the axial sliding 
bearing is radially and/or axially offset relative to the radial 
Sliding bearing. The axial sliding bearing preferably extends 
farther inward radially in relation to the radial sliding 
bearing. Further advantages and details are given in the 
following description of an embodiment example in con 
nection with the drawings. 
The various features of novelty which characterize the 

invention are pointed out with particularity in the claims 
annexed to and forming a part of the disclosure. For a better 
understanding of the invention, its operating advantages, and 
Specific objects attained by its use, reference should be had 
to the drawing and descriptive matter in which there are 
illustrated and described preferred embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is a partial axial section view of a hydraulic clutch 

in the form of a torque converter; 
FIG. 2 shows a detail from FIG. 1; 
FIG. 3 is a partial axial section view of a second embodi 

ment of torque converter; and 
FIG. 4 is a partial axial section view of a third embodi 

ment of torque converter. 
DETAILED DESCRIPTION OF THE 

PRESENTLY PREFERRED EMBODIMENTS 

According to FIG. 1, a torque converter has an impeller 
wheel 1, a turbine wheel 2 with a turbine wheel shell 3, a 
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stator wheel 4 and a torsional vibration damper 5. As can be 
Seen, the torsional vibration damper 5 is arranged on the 
radial inner Side. It has two Spring assemblies 6, 7 which are 
nested concentrically one inside the other. 
AS is generally common, a drive shaft, not shown for the 

Sake of clarity, e.g., the crankshaft of an internal combustion 
engine, can be connected to a drive-side housing element 8 
so as to be fixed with respect to rotation relative to it. The 
drive-side housing element 8 is connected, e.g., welded, to 
an impeller wheel shell 9. The turbine wheel 2 can be driven 
by the impeller wheel 1. 

The torsional vibration damper is arranged on a turbine 
wheel hub 10 So as to be fixed with respect to rotation 
relative to it. The turbine wheel hub 10 can be driven by the 
turbine wheel 2 by means of the torsional vibration damper 
and the turbine wheel shell 3. 
The turbine wheel shell 3 is mounted in a bearing 11 so 

as to be rotatable with respect to the turbine wheel hub 10. 
A connection element 12 is arranged at the turbine wheel 
shell3. According to FIG. 1, it is welded to the turbine wheel 
shell 3. The turbine wheel shell 3 acts on the torsional 
vibration damper 5 by means of the connection element 12. 
The torsional vibration damper 5 accordingly acts as a 
turbine torsional vibration damper. 

According to FIG. 1, the connection element 12 is 
received at the radial inner side by the turbine wheel shell3. 
According to FIG. 1, the connection element 12 is welded to 
the turbine wheel shell3. By “radial inner side” is meant that 
the connection element 12 is received in a connection area 
of the turbine wheel shell 3 which is arranged farther inward 
radially than a turbine wheel shell area in which the turbine 
wheel shell 3 has its farthest axial extension. 

Further, the connection element 12 does not engage 
directly in the torsional vibration damper 5, but rather 
interlocks with an engagement element 13 which engages in 
the torsional vibration damper 5. The connection element 12 
accordingly acts directly only on the engagement element 
13. In order to realize a more compact constructional form 
of the torque converter, the engagement element 13 has a 
bend 14. 

Further, as will be seen from FIG. 1 and even more clearly 
from FIG. 2, a first rolling bearing 15 is arranged between 
the turbine wheel hub 10 and the drive-side housing element 
8. A Second rolling bearing 17 is arranged between the 
turbine wheel shell 3 and a stator wheel hub 16. The first 
rolling bearing 15 is constructed as a grooved ball bearing; 
the Second rolling bearing 17 is constructed as a needle 
bearing. 

According to FIG. 2, the bearing Support 11 has an axial 
sliding bearing 18 and a radial sliding bearing 19 which is 
a different Structural component part. The axial sliding 
bearing 18 has a radial and axial offset relative to the radial 
Sliding bearing 19. AS can be seen, the axial sliding bearing 
18 extends farther radially inward relative to the radial 
Sliding bearing 19. The bearing 11 is accordingly con 
Structed as an axial and radial sliding bearing 18, 19. 

In the area of the radial sliding bearing 19, the turbine 
wheel shell3 extends farther inward radially than the turbine 
wheel hub 10. Further, the turbine wheel shell 3 has a curve 
20 in this area which is directed away from the radial sliding 
bearing 19. 

The turbine wheel shell3 and the turbine wheel hub 10 are 
at a short distance from one another in the area of the turbine 
wheel hub 10 in a first portion 21. They are at a large 
distance from one another in a Second portion 22 which is 
arranged farther radially inside. This is achieved in that the 
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4 
turbine wheel hub 10 has a step 23 which forms the 
transition from the first portion 21 to the second portion 22. 
The axial sliding bearing 18 is arranged in the Second 
portion 22. The needle bearing 17 is accordingly arranged at 
the height of the axial sliding bearing 18 as can be seen. 

Further, the torque converter has a lockup clutch 24. The 
lockup clutch 24 and the connection element 12 are in an 
operative connection with one another. For this purpose, the 
lockup clutch 24 has a disk carrier 25 at which at least one 
clutch disk 26 is arranged. According to FIG. 1, the lockup 
clutch 24 even has a plurality of clutch disks 26 which are 
arranged one behind the other axially, the disks 26 being 
axially movable and rotationally substantially fixed with 
respect to the disk carrier. The disk carrier 25 is connected 
with the connection element 12 so as to be fixed with respect 
to rotation relative to it. 

In order to connect the disk carrier 25 with the connection 
element 12 so as to be fixed with respect to rotation relative 
to it, the disk carrier 25 passes into a holding clamp 27 which 
is welded to the turbine wheel shell 3 in a radially eccentric 
manner. According to FIG. 1, the holding clamp 27 is 
connected to the turbine wheel shell3 at the radial inner side. 
According to FIG. 1, the holding clamp 27 is welded to the 
turbine wheel shell 3. By “radial inner side” is meant that the 
connection to the turbine wheel shell 3 is carried out in a 
holding area which is arranged farther radially inward than 
the turbine wheel shell area in which the turbine wheel shell 
has its farthest axial extension. According to FIG. 1, the 
welding is carried out along a weld 28 by which the 
connection element 12 is also welded to the turbine wheel 
shell 3. In order to achieve the weld 28 at the radial inner 
Side, the holding clamp 27 has a radially inwardly directed 
radial bend 29. 
The torque converters shown in FIGS. 3 and 4 correspond 

essentially to the torque converter described in connection 
with FIGS. 1 and 2. In contrast to the torque converter 
according to FIGS. 1 and 2, however, the holding clamp 27 
shown in FIGS. 3 and 4 is welded to the turbine wheel shell 
3 at the radial outer side. The radial bend 29 is therefore 
directed radially outward in this case. By “radially outward” 
is meant that the holding area in which the holding clamp 27 
is connected to the turbine wheel shell3 is arranged farther 
outward radially than the turbine wheel shell area in which 
the turbine wheel shell has its farthest axial extension. 
Further, in the embodiment form according to FIG. 4, the 
connection element 12 engages directly in the torsional 
Vibration damper 5. An engagement element 13 which 
differs from the connection element 12 is not used in this 
embodiment form. 
An extremely compact construction can be realized by 

means of the torque converter according to the invention. In 
addition, the turbine wheel 2 and the turbine wheel shell 3 
are reinforced by the weld 28 (or welds, if welded 
Separately). 
The invention is not limited by the embodiments 

described above which are presented as examples only but 
can be modified in various ways within the Scope of pro 
tection defined by the appended patent claims. 
We claim: 
1. A hydraulic clutch comprising 
an impeller wheel which can be driven to rotate about an 

axis of rotation, 
a turbine wheel hub on Said axis, 
a turbine wheel which can be driven to rotate with respect 

to said hub by said impeller wheel, said turbine wheel 
comprising a turbine wheel shell having a farthest axial 
extension which is radially spaced from Said axis, 
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a torsional vibration damper arranged on Said turbine 
wheel hub and fixed against rotation with respect to 
said turbine wheel hub, said torsional vibration damper 
being arranged radially inside of Said farthest axial 
extension of said turbine wheel shell, 

a connection element fixed to Said turbine wheel shell 
radially inward from Said farthest axial extension and 
acting on Said torsional vibration damper for driving 
said turbine wheel hub, and 

a lockup clutch arranged to form a drive connection 
between said impeller wheel and said turbine wheel, 
Said lockup clutch comprising a disk carrier carrying at 
least one clutch disk, Said disk carrier being formed 
with a holding clamp which is fixed to said turbine 
wheel shell in a holding area which is radially displaced 
from Said farthest axial extension. 

2. A hydraulic clutch as in claim 1 wherein Said holding 
area is arranged radially outside of Said farthest axial exten 
Sion of said turbine wheel shell. 

3. A hydraulic clutch as in claim 1 wherein Said holding 
area is arranged radially inside of Said farthest axial exten 
Sion of said turbine wheel shell. 

4. A hydraulic clutch as in claim 1 wherein Said holding 
clamp is welded to said turbine wheel shell. 

5. A hydraulic clutch as in claim 1 wherein Said connec 
tion element is welded to said turbine wheel shell. 

6. A hydraulic clutch as in claim 3 wherein said holding 
clamp and Said connection element are welded to Said 
turbine wheel shell along a common weld. 

7. A hydraulic clutch as in claim 1 wherein said torsional 
Vibration damper is arranged radially inside of Said farthest 
axial extension of Said turbine wheel shell. 

8. A hydraulic clutch as in claim 1 wherein said torsional 
Vibration damper comprises two coil springs nested one 
inside the other. 

9. A hydraulic Xlutch as in claim 1 wherein said connec 
tion element engages directly in Said torsional vibration 
damper. 

10. A hydraulic clutch as in claim 1 further comprising an 
engagement element which engages directly in Said torsional 
Vibration damper, Said connection element acting on Said 
engagement element. 

11. A hydraulic clutch as in claim 10 wherein said 
connection element interlocks with Said engagement ele 
ment. 

12. A hydraulic clutch as in claim 10 wherein said 
engagement element has a bend. 

13. A hydraulic clutch as in claim 1 wherein said holding 
clamp has a radial bend. 

14. A hydraulic clutch as in claim 1 wherein Said lockup 
clutch comprises a plurality of Said clutch disks arranged 
axially one behind the other. 
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15. A hydraulic clutch as in claim 1 further comprising 
a drive-side housing element fixed with respect to Said 

impeller, and 
a rolling bearing arranged between said turbine wheel hub 

and Said drive-side housing element. 
16. A hydraulic clutch as in claim 15 wherein said rolling 

bearing comprises a grooved ball bearing. 
17. A hydraulic clutch as in claim 1 further comprising 
a Stator wheel hub, and 
a rolling bearing arranged between Said turbine wheel 

shell and said stator wheel hub. 
18. A hydraulic clutch as in claim 17 wherein said rolling 

bearing is a needle bearing. 
19. A hydraulic clutch as in claim 1 further comprising an 

axial sliding bearing arranged between Said turbine wheel 
hub and said turbine wheel shell. 

20. A hydraulic clutch as in claim 17 further comprising 
an axial sliding bearing arranged between Said turbine wheel 
hub and Said turbine wheel shell, Said rolling bearing being 
axially aligned with Said axial sliding bearing. 

21. A hydraulic clutch as in claim 19 wherein said turbine 
wheel hub has a first portion and a Second portion, Said 
turbine wheel shell and said turbine wheel hub being further 
apart at Said Second portion than at Said first portion, Said 
axial sliding bearing being arranged at Said Second portion. 

22. A hydraulic clutch as in claim 21 wherein Said Second 
portion is arranged radially inside of Said first portion. 

23. A hydraulic clutch as in claim 1 further comprising a 
radial sliding bearing arranged between Said turbine wheel 
hub and said turbine wheel shell. 

24. A hydraulic clutch as in claim 23 wherein said turbine 
wheel shell extends radially inward of said turbine wheel 
hub in the area of Said radial sliding bearing. 

25. A hydraulic clutch as in claim 23 wherein said turbine 
wheel shell has a curve located radially outward of said 
radial sliding bearing. 

26. A hydraulic clutch as in claim 19 further comprising 
a radial sliding bearing arranged between Said turbine wheel 
hub and Said turbine wheel shell, Said radial sliding bearing 
being radially offset from Said axial sliding bearing. 

27. A hydraulic clutch as in claim 19 further comprising 
a radial sliding bearing arranged between Said turbine wheel 
hub and Said turbine wheel shell, Said radial sliding bearing 
being axially offset from Said axial sliding bearing. 

28. A hydraulic clutch as in claim 19 further comprising 
a radial sliding bearing arranged between Said turbine wheel 
hub and Said turbine wheel shell, Said axial sliding bearing 
extending farther radially inward than Said radial sliding 
bearing. 

29. A hydraulic clutch as in claim 1 wherein said at least 
one clutch disk is axially movable and rotationally Substan 
tially fixed with respect to Said disk carrier. 
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